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PREFACE

The Legislative Research Commission, established by Article 68 of Chapter 120 of the

General Statutes, is the general purpose study group in the Legislative Branch of State

Govemment. The Commission is cochaired by the Speaker of the House and the President

Pro Tempore of the Senate and has five additional members appointed from each house of

the General Assembly. Among the Commission's duties is that of making or causing to be

made, upon the direction of the General Assembly, "such studies of and investigations into

governmental agencies and institutions and matters of public policy as will aid the General

Assembly in performing its duties in the most efficient and effective manner" (G.S. 120-

30.17(t).

The Legislative Research Commission, prompted by actions during the 1997 Session,

has undertaken studies of numerous subjects. These studies were grouped into broad

categories and each member of the Commission was given responsibilrty for one category of

study. The Cochairs of the Legislative Research Commission, under the authority of G.S.

120-30.10(b) and (c), appointed committees consisting of members of the General Assembly

and the public to conduct the studies. Cochairs, one from each house of the General

Assembly, were designated for each committee.

The study of coastal beach movement issues was authorizedby Section 2.1(3) of

Chapter 483 of the 1997 Session Laws. The relevant portions of Chapter 483 are included in

Appendix B. The Legislative Research Commission authorized this study under authority of

G.S. 120-30.17(l) and grouped this study in its environmental area under the direction of

Senator Austin Allran. The Committee was chaired by Ray Sturza and Representative Cindy

Watson. The full membership of the Committee is listed in Appendix C of this report. A

committee notebook containing the committee minutes and all information presented to the

committee is filed in the Legislative Library.
I



COMMITTEE PROCEEDINGS

The Legislative Research Commission's Coastal Beach Movement Issues Study
Committee met five times. Three of the meetings were held in Raleigh, one in Kill Devil
Hills, and one in North Topsail Beach. The Committee agreed to address the beach
renourishment issue prior to the 1998 Regular Session and to consider the storm hazard
mitigation issues after that session. The Committee heard from a number of coastal experts
who are knowledgeable about beach erosion issues, the North Carolina coast and its unique
features, and the current administrative and legislative policies (local, State, and federal) that
affect beach erosion issues in the State.

Dr. Stephen Snyder, Assistant Professor of Marine, Earth and Atmospheric Sciences
College of Physical and Mathematical Sciences at North Carolina State University addressed

the Committee at its first meeting. Dr. Snyder provided the members of the Committee with
an overview of the State's barrier island system. He informed the Committee that North
Carolina has one of the most pristine and unique barrier island coastlines in the country.
Over one-third of the State's coastline is owned by the National Park Service. As a result, the
State's coast is quite pristine and many of the natural processes can actually be witnessed and
studied as they occur.

Geologically the barrier island systems in North Carolina are unique. Barrier islands
are usually located closer to the mainland than are those in North Carolina. Dr. Synder stated
that North Carolina's beaches are almost two different coastlines. North of Cape Lookout
there are long linear barrier systems cut by very few inlets. South of Cape Lookout there are

smaller barrier island systems with more inlets. The wave climate, or the amount of wave
energy is huge in the northem area because it is open to the North Atlantic with its
Nor'easters. The southern coastline is more protected with a lot of long shore currents that
try to fill in the inlets.

The biology ofNorth Carolina's coastline is also unique because Cape Hatteras is a
paleogeographic boundary. There is an old continental shelf off the State's coast that creates
a low lying plane only four or five feet above sea level which is also an incredible fish
habitat. The North Atlantic drift waters come down the shelf and bring gene pools from the
North Atlantic. The Gulf Stream and Carolina shelf waters also flow along the State's coast.

As a result there are northern and southern species of marine life along the coast creating a

gene pool that is not matched anywhere else in the world.
At its second meeting the Committee heard presentations by Spencer Rogers with

North Carolina Sea Grant and North Carolina State University Department of Civil
Engineering; Gene Tomlinson, Chair of the Coastal Resources Commission; Roger Schecter,
Director of the Coastal Management Division, Department of Environment and Natural
Resources; Tom Ja:ret, Chief of the Coastal Hydrology and Hydraulic Section, U.S.Army
Corps of Engineers; and John Monis, Director of the North Carolina Division of Water
Resources, Department of Environment and Natural Resources.

Spencer Rogers discussed the different types of erosion, the causes of erosion, and
various erosion control options. Mr. Rogers focused on three types of erosion: erosion that
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is a seasonal fluctuation along the beach that occurs annually, erosion that is caused by
individual, severe storms or hurricanes and that is partially temporary, and long-term erosion
that is a permanent loss of land. Erosion control options for one type of erosion may not be

effective for another type of erosion. The erosion control options discussed were dune

building, beach pushing, relocation of structures, sand trapping, structural alternatives such as

sea walls, sand bagging, and beach renourishment. Mr. Spencer informed the Committee that
erosion rates along the State's coast average a couple of feet per year and in some cases are

much higher. He indicated that there are valid methods of erosion control that the State does

need to address its erosion problems since there are continuing risks from hurricanes such as

Fran.

Gene Tomlinson provided the Committee with an overview of the Coastal Area
Management Act (CAMA). He noted that the balance of economic development and the
quality of life in this State has made North Carolina's coast one of the most desirable along
the Atlantic seaboard. He also pointed out that North Carolina's seashores belong to all of the
State's citizens. That public doctrine is a major factor considered by members of the Coastal
Resources Commission in developing policy, rules, and guidelines.

Roger Schecter discussed the various responses of the Coastal Resources Commission
to erosion issues. He pointed out that hard stabiliz-ation is not allowed on North Carolina's
beaches. The preferred response to erosion is originally to locate a structure far enough from
harm's way that it will not be destroyed or to relocate the structure if it becomes threatened
by erosion. The secondary response is beach bulldozing and beach renourishment. He
outlined for the Committee some of the difficulties in crafting a policy that honors property
rights but also respects the fact that the shoreline is dynamic and will always be moving to
some degree.

One of the Committee members observed that beach renourishment appears to be one
of the few viable solutions for erosion problems. He asked how the Coastal Resources
Commission viewed beach renourishment as a method of erosion control. Mr. Schecter
responded that the Coastal Resources Commission not only encourages beach renourishment,
it actively works with State and federal agencies to proceed in that manner. According to Mr.
Schecter the Coastal Resources Commission has uniformly indicated that it wants to
encourage beach renourishment.

Tom Jarrett, U.S. Army Corps of Engineers, informed the Committee that the main
focus of coastal protection, at least within the Corps of Engineers has, since the 1950's been
primarily beach renourishment. The goal is to mimic the natural system as much as possible.

The shape of the profile depends on the waves, tides and the character of the sediment. When
successful, the waves reshape the blob of sand pumped onto the beach into a shape pretty
much equal to the pre-project beach. The construction is designed to provide enough residual
sediment to last between renourishment cycles which is usually between three to four years.

He mentioned two renourishment projects in North Carolina built by the Corps, one at
Carolina Beach and one at Wrightsville beach. Mr. Jarrett stated that the Corps of Engineers

strongly supports the State's prohibition against hard structures to control erosion. The main



concem with those hard structures is that they impact neighboring coastal areas and also limit
public access to beaches.

John Morris provided the Committee with a detailed explanation of the State's role in
various beach renourishment projects. He focused first on the financial aspects of beach
renourishment. In North Carolina, beach renourishment projects are done as a partnership
between the federal, State, and local governments. The federal government, through the U.S.
Army Corps of Engineers provides about sixty-five percent of the cost of a beach
renourishment project leaving thirty-five percent to be provided by a non-federal sponsor.
State government, through the General Assembly may pay up to seventy-five percent of that
thirty-five percent and the local government sponsor must pay the remaining cost. (The
federal govemment pays about sixty-five percent, State government pays about twenty-six
percent, and local government pays about nine percent.) The projects go through an
elaborate planning and justification process. The Corps must prove that the economic
benefits exceed the cost of the project. State funds to match federal and local funds for beach
renourishment projects are managed by the Division of Water Resources, Department of
Environment and Natural Resources.

With regard to policy issues, Mr. Morris pointed out that beach renourishment as an
erosion control technique addresses critical erosion problems in a way that is environmentally
acceptable and in accord with good public policy. He further noted that some years ago the
General Assembly enacted legislation that requires that prior to the beginning of any beach
renourishment project a line is established. The legislation provides that all new land that is
renourished and built up seaward to the line belongs to the local government sponsor of the
project. Thus, these are some of the few places that the public actually owns the dry sand
beach. He also pointed out that the Corps requires public access as a condition of any beach
renourishment project. As a result beach renourishment projects provide hurricane flood
protection and also essentially create a public park.

Mr. Morris further informed the Committee that federal funding for future beach
renourishment projects is being cut. As a result the states will have to pick up more of the
financial burden and it is prudent to begin considering new ways to finance this type of
project. Mr. Morris pointed out that there are many benefits of the beach renourishment
projects, many of which are statewide. Such projects provide hurricane flood protection.
They make coastal areas attractive to tourists resulting in additional tal( revenue for the State.
They also provide additional beach access.

In February the Committee met in Kill Devil Hills. The Committee visited several
locations in Dare County to view the destruction caused by erosion and heard from local
government officials regarding the importance of tourism to local and State economies.

The Committee also heard a presentation from Bob Finch with the U.S. Army Corps
of Engineers who explained the different type of cost benefit analyses that are useful in
evaluating beach renourishment projects. Mr. Finch made the point that tourism is the
leading industry in America and the leading tourist attractions are beaches. He stated that
most Americans do not realize that the beaches are a key driver of America's economy and an
important factor in America maintaining its position in the world economy.



Mr. Finch informed the Committee that the economic justification of a federally
financed beach renourishment project is based exclusively on National Economic
Development (NED) benefits. Those benefits consist primarily of storm damage reduction
and, to a limited degree, recreation. Regional Economic Development (RED) benefits are not
used in the federal justification formula, but are an important consideration at the State and

local level when deciding whether to participate in a beach renourishment project or study.

RED benefits reflect how the local economy maybe stimulated as a result of the construction
of a beach renourishment project

The economic criteria used by the Corps to evaluate proposed public works projects
has become more comprehensive and more stringent over time. The intent is to determine
whether a given project is worth the investment. There has been increasing interest in the
distribution of costs and benefits - who benefits, who pays. Mr. Finch explained that
"economic impacts" and "cost benefits" are different concepts. Economic impacts measures
reflect the dollar value of market transactions such as beach front rental, hotels and restaurant
revenues. Cost benefits measures are less tangible. Cost benefits measures reflect how a
project may improve society's well being.

In evaluating the economics of a proposed beach renourishment project the following
are considered; storm damage reduction and recreational benefits. Storm damage reduction is
the difference in expected losses of property values with and without the project. Highly
developed areas have much larger gains from storm damage reduction because the amount of
capital at risk is comparatively large.

Structures and land are also considered. With regard to land, the goal is to prevent
further erosion of property along the ocean front. The value of the property that is used for
this type of analysis is "near shore value" or the interior lot value. That figure is often four or
five times less than the ocean front value. Structural value, in the Corp's analysis, is
basically an estimate of the depreciated replacement value of impacted residential or
commercial development that would be protected by a beach fill. In most cases each
impacted structure is individually evaluated for its value and elevation data for the damaged
model.

Mr. Finch stated that the Corps of Engineers uses recreational benefits, only in a
limited sense, as the economic measure justiff beach projects. The Corps uses the unpaid
value enjoyed by the consumer that would be captured by a project. This is a concept known
in the economic literature as consumer surplus. If the beach goer is willing to pay more to
use an improved beach, then this unpaid value is the basis for this recreational benefit.
Someone may be willing to pay $10 a day to lie out on a nice wide sandy beach and that
same person may only want to pay $7 to go out on a beach like we have seen here today
which is narrow, unsightly, eroded and next to an exposed septic tank. But the Corps of
Engineers cannot participate in beach building at all if the justification is based solely on
recreational benefits, there must be storm damage reduction benefits.

In considering other benefits the consumer surplus used by the Corps is far from the
total package. For example the resulting support and stimulation of the local recreational
industry and resulting increases in the tax value are not considered. Mr. Finch pointed out



that research done by Dr. Bill Strong, a Florida economist suggests that there is often an
increase in property value due to the beach renourishment. Dr. Strong has done many
economic analyses on several Florida beaches, including a Marco Island project, in which
property values increased over two times the initial construction costs of the project
generating hundreds of thousands of dollars additional property tax revenues.

Mr. Finch left the Committee with the following thought: "Remember these beach
renourishment projects are designed to be sacrificed. When you witness a Carolina Beach or
Wrightsville Beach dune and berm system that was practically destroyed by a large event like
Hurricane Fran, don't think that the project failed because the pile of sand is gone. The
project did exactly what it was designed to do which is to dissipate the energy of the storm, to
sacrifice itself to protect the millions of dollars of potential damage. That is exactly what
happened in Hurricane Fran. The Wrightsville Beach and Carolina Beach project performed
outstandingly."

Agreeing with that thought, one committee member compared the Carolina Beach
area which had the benefit of beach renourishment to the Kure Beach area which did not have
beach renourishment. He pointed out that Carolina Beach sustained massive damage while
Kure Beach did not fare so well.

In March the Committee met in North Topsail Island. The Committee heard from
local govemment officials and residents of the area regarding beach erosion problems and the
economic threats posed to North Topsail Island as a result of the erosion. Afterwards the
Committee visited a number of sites to view the damage caused at erosion in North Topsail
Island.

At its last meeting, the Committee discussed its recommendations and approved this
report.



COMMITTEE FINDINGS AI\[D RECOMMENDATIONS

After reviewing the expert testimony received by the Committee regarding the causes

of beach erosion, the problems created by beach erosion, and the various methods
recornmended to control beach erosion, and after reviewing the testimony provided by local
government officials and citizens ofthe State's coastal communities regarding the economic
impact that beach erosion may have on those citizens, communities, and the State the
Committee makes the following findings:

North Carolina has some of the most pristine and unique beaches in the country.
North Carolina has also done an excellent job of balancing concems about its coastal

economics, environment, and quality of life. As a result this State has some of the most
attractive beaches on the Atlantic seaboard. Those beaches provide beauty, recreational
opportunities, and economic benefits for all of North Carolina's citizens. The State's beaches

are also vital to the State's tourism industry which is critical to the State's economic well-
being. (Tourism is the State's second largest industry.)

Coastlines are dynamic and beach erosion is a natural consequence of wind, waves
and currents constantly shifting and redistributing sand within the dune, beach and nearshore
environment. Over long periods of time, this shifting enables the landward migration of
barrier islands, a process by which barriers maintain themselves as sea level rises. In
contrast, short-term shoreline fluctuations can be very dramatic. During the Ash Wednesday

storm of 1962, for instance, the shoreline along the National Park Service Property on Bodie
Island eroded as much as 500 feet; within a year all but approximately 10 feet had built back.

Erosion during intermediate time frames is less understood than short and long-term
erosion due to the complex factors which can cause it. For instance, changes in erosion
patterns can be caused by storm cycles which vary seasonally, annually, and over longer time
periods. Changes in offshore shoal and bar configurations can increase erosion, and the
opening or closing of an inlet has a significant effect on erosion rates for miles along the
adjacent ocean shoreline. Man's activities also can cause increased erosion. (Coastal
Resources Commission's Outer Banks Task Force Report, July 1984.)

There are a number of methods used to control beach erosion. Structural methods
that harden the shoreline are prohibited in North Carolina. These methods are prohibited
because the construction of bulkheads, seawalls, and revetments increases wave energy and
consequently accelerates erosion along their seaward side and adjacent property. Jetties,
groins, and breakwaters trap sand moving along the shoreline causing sand starvation
downdrift. (Coastal Resources Commission's Outer Banks Task Force Report, July 1984.)

The method of erosion control that is supported and encouraged by both the Coastal
Resources Commission and the U.S. Army Corps of Engineers is beach renourishment.
Beach renourishment is the rebuilding of an eroded beach by trucking or pumping (by
pipeline) sand to the beach from an outside source area. Renourishment is the only form of



erosion abatement which will maintain a natural shoreline. (Coastal Resources Commission's
Outer Banks Task Force Report, July 1984.)

Beach renourishment projects have many benefits. They provide hurricane flood
protection. They make coastal areas attractive to tourists resulting in additional tax revenue

for the State. They also provide additional beach access.

Beach renourishment has also been "tested" to some degree in North Carolina. There

have been several projects in the State and most have been quite successful. For example the

beach renourishment projects in Wrightsville Beach and Carolina Beach were very
successfrrl. Although all ofNorth Carolina's coast suffered damage when Hurricane Fran hit
the coast, there was significant difference in the destruction that occurred at Wrightsville
Beach and Carolina Beach when compared with the damage that occurred at Kure Beach

which did not have the benefit of beach renourishment. As one speaker remarked to the
Committee:

"Remember these beach renourishment projects are designed to be sacrificed. When
you witness a Carolina Beach or Wrightsville Beach dune and berm system that was
practically destroyed by a large event like Hunicane Fran, don't think that that project failed
because the pile of sand is gone. The project did exactly what it was designed to do which is
to dissipate the energy of the storm, to sacrifice itself to protect against the millions of dollars
ofpotential damage. That is exactly what happened in Hurricane Fran. The Wrightsville
Beach and Carolina Beach project performed outstandingly. "

Based on these findings, the Legislative Study Committee on Coastal Beach
Movement Issues recommends the legislation in Appendix A to the 1997 General Assembly
for consideration during the 1998 Regular Session. Each legislative proposal is followed by
an explanation.
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LEGISLATIVE PROPOSAI, 1
GENERAL ASSEI{BLY OF NORTH CAROLINA

sEssroN L997

n/s

98-LH-214(4.15)
(TErS rS A DRAFT AND rS NOT READY FOR

Short Title: Beach Renourish./Reserve Funds.

D

INII((,|JUU:|jIUN

( Public )

Sponsors: Senator Ballantine
Representatives Redwiner Watson,
Owens, Preston, and Rayfield.

Gulley, Mosley,
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Referred to:

A BILL TO BE ENTITLED
AN ACT TO ESTABLISH THE BEACH RENOURISHMENT FUND, TO ESTABLISH

THE TRUSTEES OF THE FUND, TO RESERVE FIVE PERCENT OT TTIE

UNRESERVED CREDIT BALANCE IN THE GENERAL TUND AT THE END OF
EACH FISCAL YEAR TO THE BEACH RENOURISHMENT FUND, AND TO I'IAKE

CONFORI,TING STATUTORY CHANGES.
Whereas, North Carolina has some of the most pristine

and unique beaches in the country; and
Whereas, the balance of economic development and the

quality of life in this State has made North Carolina's coast one
of the most desirable along the Atlantic Seaboardi and

Whereas, North Carolina's beaches are vital to the
State's tourism industry; and

Whereas, North Carolina's beaches belong to all of the
State's citizens and provide recreational and economic benefits
to all the State's citizensi and

Whereas, the Atlantic Seaboard is vulnerable to
hurricanes and other storms, and it is prudent to take
precautions such as beach renourishment that help protect and
conserve the State's beaches and that help linit storm damage and
flooding; and
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L Whereas, beach renourishment as an erosion control
2 nethod is sound, provides hurricane flood protection, enhances
3 the attractiveness of the beaches to tourists, and also provides
4 additional beach accessi and
5 Whereas, beach renourishment projects such as those in
6 Wrightsville Beach and Carolina Beach have been very successful
7 and assisted greatly in helping those areas weather Hurricane
8 Fran; and
9 Whereas, beach renourishment is encouraged by both the

10 Coastal Resources Commission and the US Army Corps of Engineers
1.1 as a method to control beach erosioni Now therefore,
L2 The General Assembly of North Carolina enacts:
13 Section 1. Article L of Chapter 143 of the General
L4 Statutes is amended by adding a new section to read:
15"
L6 (a) The Beach Renourishment Fund is established in G.S. 113-
17 146.1. The State Controller shall reserve to the Beach
18 Renourishment Fund five percent (5t) of anv unreserved credit
1.9 balance remaininq in the General Fund at the end of each fiscal
20 year.
2L (b) fhe funds in the Beach Renourishment Fund shall be used
22 only in accordance with Article 13B of Chapter 113 of the General
23 Statutes. "
24 Section 2. G.S. 143-15.2 reads as rewritten:
25 "S 143-15.2. Use of General Fund credit balance; priority uses.
26 ( a) As used in G. S. 1.43-L5.3 , L43-15.3A' anC L43-1.5.3D' the
27 term "unreserved credit balance" means the credit balance amountt
28 as determined on a cash basis, before funds are reserved by the
29 State Controller to the Savings Reserve Account, the Repairs and
30 Renovations Reserve Account, the Clean Water Management Trust
3L Sund Fund, or the Beach Renourishment Fund pursuant to G.S. 143-
32 1.5.3, L43-15.3A, W L43-15.38, and 143-15.3D.
33 (b) The State Controller shall transfer funds from the
34 unreserved credit balance to the Savings Reserve Account in
35 accordance with G.s. 143-15.3(a).
35 (c) The State Controller shall transfer funds from the
37 unreserved credit balance to the Repairs and Renovation Reserve
38 Account in accordance with G.S. L43-1.5.3A(a).
39 (d) The State Controller shall transfer funds from the
40 unreserved credit balance to the Clean Water Management Trust
41. Fund in accordance with G.s. 143-15.38(a).
42 (dL) The State Controller shall transfer funds fron the
43 unreserved credit balance to the Beach Renourishment Fund in
44 accordance wittr G.,t. L4 3- 15 . 3D ( a ) .

Page 2
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(e) The General Assernbly may appropriate that part of the
anticipated General Fund credit balance not expected to be
reserved only for capital improvements or other one-time
expendituf€S. rl

Section 3. G. S. 1.43-15.3 (a) reads as rewritten:
" (a) There is established a Savings Reserve Account as a
restricted reserve in the General Fund. The State Controller
shall reserve to the Savings Reserve Account one-fourth of any
unreserved credit balance rernaining in the General Fund at the
end of each fiscal year until the account contains funds equal to
five percent (5E) of the amount appropriated the preceding year
for the General Fund operating budget, including local government
tax-sharing funds, that were directly appropriated. In the event
that the one-fourth exceeds the amount necessary to reach the
five percent (5t) level, only funds necessary to reach that level
shall be reserved. If there are insufficient funds in the
unreserved credit balance for the Savings Reserve Accountr the
Repairs and Renovations Reserve Account, enC the Clean Water
Management Trust Fund, and the Beach Renourishment Fund, then
the requirements of this section shal} be complied with first,
and any remaining funds shall be reserved to the Repairs and
Renovations Reserve Account, in accordance with G.S. 143-15.3A,
anC the Clean Water Management Trust Fund, in accordance with
G, S. l4 3 15 , 39, G. S. L43-15 . 38, and the Beach Renourishment I'und
in accordance with G . S . 14 3- l.5 . 3D .

Section 4. Chapter 1.13 of the General Statutes is
amended by adding a new Article to read:

,,""u"n'l*ffi ,.or,u.
"S 113-146. Definitions.

The followinq definitions applv in this Article:
(1) Fund The Beach Renourishment Fund created

-
pursuant to this Article.

(21 Trustees The trustees of the Beach

"S L13-146.1. fund: establishedi ourpose.
(a) Fund Established. -- There is established a Beach

Renourishment Fund in the State Treasurer's Office that shall be
used to provide qrants to beach communities for beach
renourishrnent in accordance with this Article.

(b) Fund Earnings, Assets, and Balances. -- The State
Treasurer shall hold the Fund separate and apart from all other
monevs, funds, and accounts. Investment earninqs credited to the
assets of the Fund shall become part of the Fund. Anv balance

98-LH-2 L4

A-4

Page 3



1

2

3

4

5

6

7

8

9

10
11
L2
13
74
1.5

L6
L7
18
19
20
2L
22
23
24
25
26
27
28
29
30
3t
32
33
34
35
36
37
38
39
40
41
42
43
44

GENBRAL ASSEI{BLY OT NORTH CAROT,INA sEsSroN 1997

remaining in the Fund at the end of anv fiscal vear shall be
carried forward in the Fund for the next succeedinq fiscal year.
Pavments from the Fund shall be made on the warrant of the Chair
of the Board of Trustees.
"S 113-146.2. Beach Renourisbment Fund: eliqibilitv for qrants;
matchinq funds requirenent.

(a) Eliqible Grant Applicants. -- Anv loca1 qovernment or
other political subdivision of the State or a combination of such
entities is eliqible to applv for a grant from the Fund for the
purpose of beach renourishment.

(b) Grant Matchinq Reguirement. -- The Board of Trustees shall
establish matchinq requirements for grants awarded under this
Artic1e. The Board of Trustees shall require a match of up to ten
percent ( 10* ) of the arnount of the qrant awarded.
"S 113-146.3. Beach Renourisbnent l.und: Board of Trrrstees
establishedi menbership qualificationsi vacanciesi meetinqs and
meetinq facilities.

(a) Board of Trustees Established. -- There is established the
Beach Renourishment Fund Board of Trustees. The Beach
Renourishment Fund Board of Trustees shall be independent, but
for administrative purposes sha-ll be located under the Department
of Environment, Health, and Natural Resources.

(b) Membership. -- The Beach Renourishment Fund Board of
Trustees shall be composed of nine members. Three members shall
be appointed bv the Governor, three bv the General Assemblv upon
the recommendation of the President Pro Tempore of the Senate in
accordance with G.S. 1.20-121., and three by the General Assenblv
upon the recommgndation of the Speaker of the House of
Representatives in acqordance with G.S. L20-121. The office of
Trustee is declared to be an office that mav be held concurrentlv
with any other executive or appointive office, under the
authoritv of Article VI, Section 9, of the North Carolina
Constitution.

Persons appointed shall be knowledqeable in one of the
followinq areas:

r I I Beach renourishment.
(21 Coastal wildlife and fisheries habitats and

resources.
(3) Environmental manaqement.

(c) Initial Appointments. -- Each appointinq officer shall
desiqnate one of the officer's initial appointments to serve two-
vear terms, one to serve four-vear terms, and one to serve six-
vear terms. Thereafter, all appointments shall be for four vears,
sub'iect to reappointment. All initial appointrnents shall be nade

Page 4
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on or before Januarv L, 1999. The Governor shall appoint one
Trustee to serve as Chair of the Board.

(d) Vacancies. -- If a vacancv occurs, other than bv the
exoiration of term, of a ect to appoin
General Assemblv upon the recommendation of the Speaker of the
House of Representatives or Lhe President Pro Tempore of the
Senate, the vacancv shall be filled in accordance with G.S. L20-
122. AII other vacancies shall be filled bv the appointinq
official in the oriqinal manner.

(e) Frequencv of Meetinqs. -- The Trustees shall meet at least
twice each vear and mav hold special meetinqs at the call of the
Chair or a ma'ioritv of the members.

(f) Per Diem and Expenses. -- The Trustees shall receive per
diem and necessarv travel and subsistence expenses in accordance
lrith tbe provisions of G. S. l.3g-5. Per diem, subsistence, and
travel expenses of the Trustees shall be paid from the Fund.

(q) Staff and l{eelinq Facilities. -- The Secretarv of the
Department of Environment, Health, and Natural Resources shall
provide staff and meetinq facilities for the Board of Trustees as
requested bv the Chair.
"S 1L3-146.4. Beach Renourishnent Fund Board of Trustees: powers
and duties.

(al Allocate Grant Funds The Trustees shall allocatq
monevs from the Fund as qrants. A qrant mav be awarded onlv for o
proiect or activitv that satisfies the criteria and furthers the
purposes of this Article.

(b) Develop Gfeqt Criteria. -- The Trustees shall develop
criteria for awardinq qrants under this Article. The criteria
developed shall include the followinql

(1) The siqnificant enhancement and conservation of
coastal beaches in the State.

(21 The specific areas tarqeted as being in need of
beach renourishment.

{3) The qeoqraohic distribution of funds as
appropriate.

(4) The siqnificant recreational or economic value and
uses of the area.

(5) The availabilitv of public access includinq
handicapped access to the beach.

(6) lhe appliqation for a beach nourishment proiect
shall have complete planninq and design work
adeguate to provide proiect specifications, cost
estimates, review of environmental impacts, and
estimation of benefits. lbe Trustees mav make

98-LH-2 L4
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I qrants to potential applicants of up to fiftv
2 percent (50t1 of the cost of the necessary planninq
3 and desiqn work to prepare applications.
4 (c) Develop Additional Guidelines. -- The Trustees mav develop
5 quidelines in addition to the qrant criteria consistent with and

'6 as necessarv to inplement this Article.
7 (d) Rule-Makinq Authoritv. -- The Trustees mav adopt rules to
8 implement this Article. Chapter 1508 of the General Statutes
9 applies to the adoption of rules bv the Trustees.

1O (e) The Chair of the Trustees shall report to the
Ll. Environmental Review Conmission beqinninq November L, 1998r and
1.2 annuallv thereafter on implementation of this section. A written
L3 copv of the report shall also be sent to the Fiscal Research
L4 Division of the General Assembly beqinning November 1, 1998, and
15 annually thereafter on implementation of this section. "
1.5 Section 5. This act is effective when it becomes a law.

Page 6
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EXPLANATION OF LEGISLATIVE PROPOSAL 1

( DRAFT BrLL 98-LH-2r4)
A BILL TO BE ENTITLED AN ACT TO ESTABLISH THE BEACH RENOURISHMENT

FLIND, TO ESTABLISH THE TRUSTEES OF THE FIIND, TO RESERVE FIVE
PERCENT OF THE UNRESERVED CREDIT BALANCE IN THE GENERAL FUND AT
THE END OF EACH FISCAL YEAR TO THE BEACH RENOURISHMENT FUND. A}{D

TO MAKE CONFORMING STATUTORY CHANGES.

Background Information
On April 27,1998, the Coastal Beach Movement Issues Legislative Research Study

Committee considered House Bill 1090 introduced during the 1997 Regular Session by
Representative David Redwine. House Bill 1090 was referred to the House Environment
Committee and is still eligible for consideration during the 1998 Regular Session. The
Coastal Beach Movement Issues Legislative Research Committee adopted that bill with only
a few changes. The substantive changes to House Bill 1090 recommended by the Committee
follow:

oTo make the local matching requirement for grants awarded from the Beach
Renourishment Fund mandatory rather than optional.
oTo delete the phrase "consideration of' when listing the criteria to be

considered by the Board of Trustees in awarding grants. The criteria set out in
the bill must be incorporated as part of the grant criteria developed by the

Board of Trustees.
oTo add two more items as grant criteria: (i)public and handicapped access to
beaches and (ii) a requirement that grant applications have complete planning
and design work prepared for the beach renourishment project. In addition,
grant funds may be awarded to cover up to fifty percent of the cost for the
planning and design work.
.To make the bill effective when it becomes a law.

Because several amendments are also needed to conform House Bill 1090 with
statutes amended last session, Committee Counsel was instructed to prepare a draft bill that
reflects both the substantive changes to House Bill 1090 that are recommended by the
Committee and the conforming changes that are needed. A section by section analysis of that
draft bill 98-LH-214 follows.

Section by Section Analysis
Section l. Adds a new subsection G.S. 143-15.3D to the Executive Budget Act.

Reserves five percent of the General Fund unreserved credit balance at the end of each fiscal
year to the Beach Renourishment Fund. Provides that those funds shall be used only for
beach renourishment projects as directed by Article 13B of Chapter I l3 of the General

Statutes which creates the Beach Renourishment Fund.
Section 2. Conforming change to G.S. 143-15.2,a provision of the Executive Budget

Act. G.S. 143-15.2 defines the term "unreserved credit balance" and directs the State

A-8



Controller to transfer funds from the unreserved credit balance to the appropiate accounts
and funds. The "unreserved credit balance is the credit balance amount, as determined on a
cash basis, before funds are reserved to any accounts. (The accounts to which funds are
reserved are the Savings Reserve Account, the Repairs and Renovations Reserve Account,
the Clean Water Management Trust Fund, and, if this bill is enacted, the Beach
Renourishment Fund) The conforming changes amend the definition of "unreserved credit
balance" to include the Beach Renourishment Fund and direct the State Controller to tansfer
funds from the unreserved credit balance at the end of the fiscal year in accordance with G.S.
143-15.3D.

Section 3. Conforming change to G.S. 143-15.3, the provision of the Executive
Budget Act that establishes the Savings Reserve Account and that establishes the priority
among the accounts and funds to which are reserved a portion of the unreserved credit
balance. The conforming changes provide that the Beach Renourishment Fund has the last
priority for monies from the unreserved credit balance.

Section 4. Creates a new Article l3B in Chapter 113 of the General Statutes.
Establishes a Beach Renourishment Fund for grants for beach renourishment. The State
Treasurer shall administer the Fund and investment earnings are to be credited to the Fund.

Any local govemment or other political subdivision of the State is eligible for a grant.
The Board of Trustees must require a match for a grant of up to 10% of the grant awarded.

Establishes an independent nine member Board of Trustees (housed under
Department of Environment and Natural Resources for administrative purposes) to establish
grant criteria, review applications, and award the grants. Three members are appointed by
the Governor; six members are appointed by the General Assembly, three upon the
recommendation of the President Pro Tempore of the Senate and three upon the
recommendation of the Speaker of the House of Representatives. Trustees must be
knowledgeable in one of the following areas: beach renourishment, coastal wildlife and
fisheries habitats and resources, or environmental management. Outlines time frame and
procedure for initial appointments. Outlines procedure for handling vacancies. Trustees
must meet at least twice ayear> shall receive per diem and expenses, and are to be assisted by
staff of Department of Environment and Natural Resources as requested.

Trustees must develop grant criteria and award grants that meet that criteria. Grant
criteria must include all of the following: significant beach enhancement and conservation,
areas in need of renourishment, geographic distribution of funds, significant recreational or
economic value and uses of an atea, public access to beaches, including handicapped access
to beaches, complete planning and design work adequate to provide project specifications,
cost estimates, review of environmental impacts and estimation of benefits. Up to fifty
percent of the cost of the necessary planning and design work may be awarded as a grant
from the Beach Renourishment Fund.

Trustees have rulemaking authority to implement the statutory scheme set out by this
Article. Includes an annual reporting requirement to the Environmental Review Commission
and the Fiscal Research Division.

Section 5. The bill is effective when it becomes a law.
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LEGISLATIVE PROPOSAL 2

GENERAL ASSEMBIY OF NORTH CAROLINA

sEssroN L997

98-LH-2 16A( 4 . 24 )
(TErS rS A DRArT AND rS NOT READy FOR TNTRODUCTTON)

Short Title: Beach Erosion Control Funds

D

( Pubtic )

Sponsors: Senator Ballantine
Representatives Watson, Gulley,
Preston, Rayfield, and Redwine.

Mosley, Owens,

Referred to:

I A BILL TO BE ENTITLED
2 AN ACT TO APPROPRIATE FUNDS TO THE DEPARTMENT OF ENVIRONI.{ENT AND
3 NATURAL RESOURCES TO ASSIST WITH THE RELOCATION OF THREATENED
4 STRUCTURES AND TO ACQUIRE COASTAL SHORELINE pROpERTy RENDERED
5 UNBUILDABLE UNDER CAI'IA RULES BY BEACII EROSION.
6 The General Assernbly of North Carolina enacts!
7 Section 1. There is appropriated from the General Fund
I to the Department of Environment and Natural Resources the sum of
9 ten million dollars ($f0r000,000) for the 1.998-99 fiscal year to

L0 be allocated as follows:
11 (1) Five million dollars (S5,000,000) to be used to
L2 assist with the relocation of structures along the
1.3 State's shoreline that violate CAl,tA setback lines.
L4 (21 Five million dollars (S5,0001000) to be used to
15 acquire property that is not "buildable" under CAI.IA
16 rules and guidelines as a result of beach erosion.
17 Section 2. This act becomes effective July L, 1998.
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EXPLANATION OF LEGISLATIVE PROPOSAL 2
(DRAFT BrLL 98-LH-2r 6 A)

A BILL TO BE ENTITLED AN ACT TO APPROPRIATE FUNDS TO THE DEPARTMENT OF
ENVIRONMENT AND NATURAL RESOURCES TO ASSIST WITH THE RELOCATION OF

STRUCTURES THREATENED BY BEACH EROSION AND TO ACQUIRE COASTAL SHORELINE
PROPERTY RENDERED UNBUILDABLE T]NDER CAMA RULES BY BEACH EROSION.

Section l. Appropriates ten million dollars from the General Fund to the Department of
Environment and Natural Resources. Funds are allocated as follows: five million dollars for relocation of
structures threatened by beach erosion and five million dollars for State acquisition of shoreline property
rendered unbuildable under CAMA rules due to beach erosion.

Section 2. Effective date is Julv 1. 1998.
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CHAPTER 483

1997 Session Laws

AN ACT TO AUTHORIZE STUDIES BY TI{E LEGISLATIVE RESEARCH
COMMISSION, TO CREATE AND CONTINUE VARIOUS COMMISSIONS, TO
CONTINUE A COUNCIL, TO DIRECT STATE AGENCIES AND LEGISLATIVE
OVERSIGHT COMMITTEES AND COMMISSIONS TO STUDY SPECIFIED ISSUES,
AND TO IMPOSE A MORATORIUM ON SERVICE CORPORATION
CONVERSIONS.

The General Assemblv of North Carolina enacts:

PART I.-.-.-TITLE
Section 1. This act shall be known as "The Studies Act of 1997".

PART II..-..-LEGISLATIVE RESEARCH COMMISSION
Section 2.1. The Legislative Research Commission may study the topics listed

below. When applicable, the bill or resolution that originally proposed the issue or study and
the name of the sponsor is listed. Unless otherwise specified, the listed bill or resolution
refers to the measure introduced in the 1997 Regular Session of the 1997 General Assembly.
The Commission may consider the original bill or resolution in determining the nature, scope,
and aspects of the study.

(3) Coastal beach movement irr,r", including, but not limited to:
a. Beach renourishment; the value cost, level of need, refum on

investment, and eligible participants.
b. Storm hazardmitigation (S.B. 432 - Odom and Horton).

Section 2.11. Committee tvtembership. For each Legislative Research
Commission committee created during the 1997-98 biennium, the cochairs of the Legislative
Research Commission shall appoint the committee membership.

Section 2.12. Reporting Date. For each of the topics the Legislative Research
Commission decides to study under this Part or pursuant to G.S. 120- 30.17(1), the
Commission may report its findings, together with any recommended legislation, to the 1997
General Assembly, 1998 Regular Session, or the 1999 General Assembly.

Section 2.13. Funding. From the funds available to the General Assembly, the
Legislative Services Commission may allocate additional monies to fund the work of the
Legislative Research Commission.

PART XVII..-.--EFFECTIVE DATE AND APPLICABILITY

B-2



Section 17.1. Except as otherwise specifically provided, this act becomes effective

July l, 1997. If a study is authorized both in this act and the Current Operations

Appropriations Act of 1997, the study shall be implemented in accordance with the Cunent

Operations Appropriations Act of 1997 as ratified.
In the General Assembly read three times and ratified this the 28th day of August,

t997.

s/ Marc Basnight
President Pro Tempore of the Senate

s/ Harold J. Brubaker
Speaker of the House of Representatives

s/ James B. Hunt. Jr.

Governor

Approved I l:00 a.m. this lOth day of September,1997
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INTRODUCTION

The North Carolina Coastal Resources Commission (CRC) established
the Outer Banks Erosion Task Force on January 27, 1984 in response to
growing concern over serious erosion problems in Dare and Currituck
counties. The charge of the group was to investigate the current
erosion along the northeast coast in order to suggest responses to it.
While focusing on the northern Outer Banks, the CRC and task fbrce were
aware that sinilar erosion. problems exist throughout coastal North
Carolina. Therefore, the task force was asked to develop policy recout-
mendations that could be considered for statewide applicability.

This report describes the background hist,ory of the task force, its
findings on techaical and policy aspects of coastal erosion, and its
recommended policies, standards, and inplenentation methods.
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TASK FORCE IIISTORY

During the past two years several areas along the Outer Banks have
experienced severe erosion, prompting local residents and officials to
re(uest that the state study the erosion Problens. At, the JanuarY 27 ,
1984 meeting of the Coastal Resources Comission, Departnent of Natural
Resources aud Comnunity Developnent, Secretary Janes A. Supmers proposed
that the CRC appoint a "special task force" which would serve as a

coordinated effort to address the erosion concerns-

-' The CRC endorsed the proposal and established the Outer Banks

Erosion Task Force, a 16-member group composed of representatives of the
commission, the Coastal Resources Advisory Council, town and county
governnents, the U.S. Army Corps of Engineers, and specialists in
coastal erosion matters. An addit.ional 13 technical and policy advisors
worked with the task force.

Dr. Jay Langfelder, head of the Department of Marine, Earth, and
Atrnospheric Sciences at N.C. State University, chaired the task force
and CRC Chairnan J. Parker Chesson was vice chairnan. David Oweas,
director of the Office of Coastal Managenent (0Ct{), was the staff co-
ordinator - 

.,_

The first meet,ing of the group was held on February 7 at the Sea

Ranch Motel in KiIl Devil Hills. After touring some of the areas most
affected by erosion, the task force heard presentations oB coastal
erosion research, CRC erosion policy, and staLe and federal funding of
erosion abatemeat projects. Followiog a lengtby discussion, the group
rias divided into lwo comnrittees which would look into tecb-nical and
policy issues.

The two conmittees net on February 22 aad February 27 ' respect-
ively. The tech-nical comnittee reviewed the geology of tbe Outer Banks,
discussed various erosion abatenent structures, and considered the gaps

in erosion data. The policy committee looked at the measures for finan-
cing erosion projects, beach ownership aad liability, alternatives to
.ro"ion abatemlnt structures, aad the ecosomic impact of beach erosion,
aad then identified its needs for further infornation.

The full task force met agaia on March 14 at the N. C. Marine
Resources Center/Roanoke Island. The infornation gathered fron the
comnittee meetings was presented, and the group agreed to have a working
committee draft a set of principles, standards, and inpleneatation meas-
ures for dealing with erosion.

The draft was thoroughly reviewed and discussed duriog the task
force's May 9 meeting at the N. C. Marine Resources Center/ Roanoke

Island. Rivisions were nade by the working committee and returned to
the fu1l task force, which approved the final d,raft and this rePort at a

meetiog oa June 20.

This report was submit,ted to the Coastal Resources Conmission,
which is responsible for consideration of this reportrs recommendations,
at its JuIy 19 meeting.
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Techaical and Policv Issues
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BACKGROU{D IMORMATION

...Oceas- shoreline - erosion is a saturaL cogsequecce.. oi windr. . waveS ,

and currents constantly shifting and redistributing sand within the

dune-, beach, and nearshore environment. 0ver long periods of ti-ne, this
shifiing, enables the landward .migration of- barrier islands ' a Process by

whicb barriers maintain thenselves as sea level rises. In contrast,
short-tern shoreline fluctuations can be very dranatic. During the Ash

i,/ednesday. storm....in Lg62, for instance, -!he- shoreline t191q the Nat'ional

, park Service Property on Bodie Island eroded as much as 500 feet; within
I a year aIl but alproxinately I0 feet had built back'

J 
Erosion during internediate tine franes is less understood than

short and long-term erosion due to the complex factors which can cause

it. For instiace, changes in erosion patterns cao be caused by storm
cycles which vary seasonally, anaually, and over longer time perio<is.
Clanges in offshore shoal and bar configurations can increase erosion,
and the opeaing or closing of an inlet has a significant effecg oo

erosion rates for niles Jtoog the adjacent oceao shoreline- Ilan's
activities also can cause increased erosion. The coastruction.of bulk-
heads, seawalls, and revetnents increases wave e8ergy aad consequeotly
accelerates erosioa along their seaward side aoti adjacent property'

::.,::Jslgies.;- groiasr-.=aoLireikr.r"ters..,,-trap.--:q.ao-d;Egylgg.-et9+LI49:ibgq,9-l3Eg,a-;., ..;
causing sand starvation downdrift
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Extent of Outer Banks Erosion

The long-tern average annual erosion rate aloag-North Carolina's
shoreline is generally rlported to be three-aad-a-ha1f feet per year'
0n the basis of studies covering the past 40 years, studies extending
back to the nid-1800's, and geol6gic time frane studies, the following
generalizations can be nade:

1. The shoreline betwees cape llatteras and the virginia liae has a

higher average alrnual er-osion rate (4.] feet per year) thaa the

state 
"r"r"gE. 

- .This is because the 93-nile stretch of shoreline
has the greatest exposure to the fuII force of aortheasterly storm

winds and waves, 
"o-d 

is characterized as a high egergy shoreline'

it
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,) Erosioa rates within two niles of inlets are tyPically high-er and

show a geoeral itcrease toward the inlet thao erosioo rates further
away frim inlets. Variation in erosion rates through tlne- is also
genlra1ly higher near inlets. A sirnilar trend is fouad aloag the

East,-facing -shorelines at Cape Hatteras, Cape lookout, and Cape

Fear.

?hree areas along the northern 0uter Banks have had anonalously
higb erosion rateJ over the past 40 years which do not appear-to be

diiectly related to inlets or capesi North Rodanthe (up to 19 feet
il;- y;;;) , i.. -lslaad (up to 14 feet per year) , and tle Seagull
area of currituck Baaks (up to 13 feet per year). These high rates
may be related to sand wave or secondary caPe. feature Processes '
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Very little is known about these features, although they appear to
be.. migratory along the shoreli-s.e--ovel .relatively long periods of
tirne (decades or perhaps centuries).

4. Actual erosion during any year for a given stretch of shoreline
will probably not be the sane as Lhe average annual erosion rate
reported for that area. This is because erosion typically occurs

. sporadically in response-to storns or stormy'seasons'. High erosioa
years may be followed by several years of accretion and vice versa.
The average annual long-term erosion rates published by-the Office
of Coastal Managernent reflect the net chaage averaged oa an annual
basis.

5. Not aII of North Carolina's shoreline. is eroding. The- soutb-facing
portioas of tbe capes in general have been buildiag seaward over
geologic tine. These areas are subject to dramatic erosion events
during large storms, however. Several other areas have net accre-
tion over the past 40 years. Although they occur along portions of
the entire North Carolina coast, they are mosL couunon along the
southern half of the coast.

,/ - -'Rdgardless'of its"extent tii-'nagnltudE;-oeiidn--ahqreli-o.e-- ero-*ion--"6il1};--. --'

\./ becomes a problem when it begins to affect mannade structures. At the
tine that the task force was formed, developnent was being threatened by
erosion along three areas of the Outer Banks: a three-niIe stretch in
South Nags Head, a one-mile section of KilI Devil Hills, and to a lesser
extent, porti'ons of Currituck Banks. In the recent past, parts of
Buxton and Kitty Hawk have also been threatened by erosion and in the
period since the task force was formed these have come under threat oace
lgain.

A large percentage of the oceanfront development ia Southera
Shores, Kitty Hawk, KiII Devil Hi11s, Nags Head, and the southera Dare
County towas v/as done prior to tb.e CAI{A setback regulatioos. Much of
this development. will be threatened by erosion in the near future evea
where the long-tern erosion rates are modest. Southern Shores and Nags
Head had setback requireneots prior to CAMA, and the southern Dare
County towns have a buffer of oceanfront National Park Service property.
The erosion threat to much of these areas, with a few exceptions such as
South Nags llead, will be sonewhat further in the future. Despite this
fact, it should be aoted tbat a siagle Iarge storm is potentially
threatening to virtually aII oceanfront development.

During the task force discussioas much attention was focused on the
naLure and cause of erosion in the current problen areas. It was
reported that 0regon Inlet is causing accelerated erosioo eight miles
aeray in South Nags Eead. Sand is noving fron the ocean shorelise Lo
estuarine shoals causing a shoreline orientation readjustnent which
appears to be lengthening over time. 'Building the proposed jetties at
the ialet may have a positive., long-term effect on the erosion along the
three to five miles of the beach imediately north of the inlet within
five to ten years of coastruction. There might .also be some short-tertr
erosion increases associated with the jetty project due to changes in
ocean delta sboals and wave refraction patterns.

I

!
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Recent increases in erosion in KiII Devil HiIIs and other isolated
problem areas are not as well understood. The increased erosion could
Ue a relatively temporary phenomenon rela.Fed Eo short-term changes in
the offshore bar system or it could be a relatively long-term siBuation
caused by the formation of a giaat cusp or sand \'tave.

Dr. Stan Riggs, professor of geology at East Caroliaa University,
reported that. recent seismic surveys along the shoreline showed sub-
stantial variations in the thickness of saad associaled with the near-
shore portion of the barrier island. This may indicate that. areas with
high rates or erosioa are 'rhere the sa'd is thinnest.

It is difficult to deternine the cause of an erosioa problen for a

oarticular area. A cost-effective solution for a temporary erosion
iituatioo (which may reverse shortly) could be very differeot than the
best solution to the onset of a long-tern trend.

The easiest studies have been done. There is a need for syste-
matic, conpreheosive information to effectively deal with site-specific
erosion problens.

The traditioaal responses Lo erosion on the Outer Banks have been

to develop the most stable portions of the islands (the nariLine forests
along the sound) ott when building on the oceaafront, to Bove back when

threatened. Permanent settlenent of ihe Outer Banks begaa in the late
17th ceutury. Oceanfront development did not begin until the early
1900's. The early beach cottages were built on pilings and periodically
moved wben threatened by erosion.'-

Government involvenent in erosion p.o5".t" began in the late 1930's
with the buildi-ng of a barrier dune from Virginia to Ocracoke. This
dune has not prevented erosion but has permitted vegeLative stabiliza-
tion of much of the int,erior portions of the islands.

In the 1960's, Congress authorized the U.S. Ar:my Corps of Eagineers
to study erosion ind flood problems. A bern project was proposed fgt
the developed portions of thl northem, Outer Bauks but was never built
because oi funding problens. Two projects in North Carolina, 3t
Carolina Beach and- llrightsville Beach, lrere beguo during this tine.

In the late 1950's and early 1970's a series of groins and tuo
beach sourishnent projects were built to protect the Naval Facility and

Cape Eatteras ligithiuse. The lighthouse is threateaed again aad a

reletment is beiig designed to allot it to become. an islaad as Ehe

shoreline recedes

In the early 1970's the federal flood insurance Program h'as cre-
ated, primarily to pay for structures danaged or destroyed by storns'
Howevei, flood insurance funds were used ia 1982 to move four structures
in Soutl Nags Head as part of an experimental Prograln. Uafortunately,
this practice was uot coatinued.

-7-
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The North Carolina Department of 'l'ransportation (DOT) has periodi-
cally replaced road segments damaged. by erosion. Several abandoned
segments of the "going to sea highway" can be seen from the landward
relocated route. Ia 1983, DOT nouri.shed a small segneot of the ocean-
front oear Buxt,on in ao effort to solve a chronic overwash probleur.

The barrier dune has been periociically repaired by individual
property owners and the National Park Service. The Park Service has
abandoned this practice at the present time, however

Individual property owners have atternpted to solve erosion problens
with small groins, bulkheads, beach bulldozing, and planting artificial
seaweed. These efforts are generally tenporary. The old lifesaviag
station in Kitty llawk had five generations of bulkheads and groins which
failed. It was recently moved. The Arlington llotel had just built a
bulkhead when it was destroyeci in 1973.

A number of structural and nonstructural approaches to dealiog wiLh
erosion were discussed by the task force. A review of these, including
applicability to the 0uter Banks, cost, and impacts, follows (see "Costs
of Erosion Responses" on the next page).

Shoreline hardening

-Bulkheads, seawalls (larger, more permanent bulkheads), aod revet-
..'ments (seawalls made of stone or rubble) are designed to prevent a

change in the shoreline location, thereby protecting property and devel-
- .opment" behind them. They do -.no-L':-ProLect the beach and , ia fact,

increase beach erosion both.in=.flo4.9=and at the edges of the structure.
They also interfere with the movemeot of saad between the dune and
offshore bar, an important n5tiji?f 'beach energy dissipation piocess
during storms.

less expensive wooden and sandbag bulkheads generally do not work
on oceanfront shorelines. This is particularly true along the high
energy shoreline of the Outer Banks. Bulkheads may provide some tempo-
rary protection until a more perranent solution can be fouad, however.
A seawall or revetnent can be designed to last for several generations.
The Galvestoa seawall and several struclures in New Jersey are examples
of permanent shoreline hardening. However, if the beach is to be pre-
served, shoreline hardening must be accompanied by beach nourisbment.
Massive erosion abatemenL structures require a Permanent commitnent to
ongoing nourisbment. If a seawall is designed to last 50 years, Pre-
serving tbe beach will require regular oourishment during tbat tine.
The amouot of qourisb.ment will depend oo the specific beach and weaLher
patteras at each site.

Sand trapping

StrucLures which trap sand moving along the shoreline iaclude
offshore breakwaters, groins, and jetties. 'In addition, a aunber of
structures which dissipate the energy of waves offshore such as artifi-

: 
-r'l

I
I

I,.4
:

-8-



COSTS OF EROSION RESPONSES:'.

1. Shoreline llarden;lgg (may require nourishnent to prevent
ffi.

Initial Cost

Sandbags $ ZSO/toot

Bulkheads $ 500-1,500/foot

Revetnent,s $ 500-1.,500/foot

Seawalls $1,500-2,000/foot

Initial Cost

Approxinate Life

i-z years

10-30 years

100 years
with repairs

50 years+

Approxinate Life

30-50 years ._

50 years

Approxinate Life

days to seasoas

5 years

beach loss at'

Annualized Cost

$12s-2s0/ ft/yr.

$ 25-s0/ftlyr.

$ 5-15/f tlyr.

$ 30-40/ftlyt.

Ansualized Cost

$12-25/tt/yr.
g 50+/ t:lyr

Annualized Cost

$240/tt/yr .

-.- ; ::t._ -- ,.
a

t

.

-+ 't

a

;
*

t
a

2-..-,-, - Sand Trapping {my _r_e_qq}re- downdrift'inpacts).' -'-

Groins

Breakwaters

$ 750/foot

$3,000+/foot

3. 0ther

Initial Cost

Beach Pushing $ 200/foot

Nourishment $1,000/foot

*These costs are geaeral estimates that attenpt to show the corparative'e:lpense
of various erosion abat,eneat techniques. Actual costs will vary according to
the specific characteristics of each site.
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cial seaweed have been attempted with mixed 'reports of success ' To

date, there has bees no scienLific documentation that these sLructures

wortc' Inder high energy ocean shoreline conditions '

--Groinsandjettiesarestructureswhichare-bui]-uperpendicularto
thebeach,extendingseawardtobtoctandtrapsand-novingaloogLhe
shoreline. Jetties are Iarge ,aru.arrr"s used prinarily for protection

of navigation cbansels '

Groias are usually buirt in "fierds" spaced along the beach a

distance "ppto*ittl"fy 
equal. to t'heir length' To be effective over a

Iong period of t-i*, Jr"ins suo,;o--ext.eoa wlll,""a into the ocean and be

supplenentea wili" U!"EU ooorishrnent. They must be designed to withstand

the energy ,"giru 
-or a part:-cu1ar area-. Along the outer Banks t'his

would mean tbat groins would n""" ao be built of a very substantial

.matelialr.,,.such--,aJ.-,boglder'. qt 
-theet pillngs-' and would therefore be

expeasive-.,. Arth;:Gu;;il";[ai-&l-t g"xp.gl't ir..e;le4-e-n - 
o'r--s.aodtag'-struc'-:':-:

rures caa be builr, they requii; lo'dti,l"rabrv=iiFfE--iiaiutthirice and''are

Iimited in the distance they cao exteod offshore'

Breakwaters are offsbore sLructures which are built parallel to the

coast.Theyaredesignedtobreaktheenergvof\{avesandinterrupt
longshore ""oa-i."o"polt. - 

They have been usei successfully in several

areas aloug the Atlantic, Pacificl-ana -[r3a9 lates sborelines' Most are

Iarge, permarent structures, "-iino"gh the' Corps 'is Bow experinenting

witb portable, temporary breakwaters] These'telmporary breakwaters will

cost $5,000 to $7,500 per fooc and could Bot b-e left in place during

storms or winter high energy conditioos '

TheuseofsurplusbargesorsbipshasbeensuggestedasaPoten-
tial, relativel! inexpen.qive alternative to traditiooil breakwaters' In

invesrigaring tl.is possibilia',-il-.Uould be note'd that steel ships tend

to rust asd deteribrate ,"pidrv io ih." oxygea-rich surf zof,e' struc-

tural stability, anchoring, "ol 
settling into the bottom nay also be

problems

ThemajorproblenwithallsandtrappingstructuresisthatLhe:''
cause sand starvation, and consequeotly iocrEtsea erosion' downdrift'

Groins and jefties may also ;;;;;lt interfere with access along the

beach.InordertoninimizetheseinpacEs,.saodtrappingmustbeaccom.
panied by artificial sand bypassing "od/ot 

beach sourishnent'

Beach nourishmeat

Beachnourishnentistherebuildingof-anerodedbeachbytrucking
or pumping (by pipeline) _saqd io tu.e beach from an ouLside source area'

Nourisbment is the oaly forrn of erosion abatendnt which wiII maintain a

natural shoreline. It is "*p"oil"", 
particularly where there is no

nearby sand source, and periidic mainten"nce is required' The high

energyshorelineoftheoo'.u.'"OuterBanksrequiresmorefrequenc
maintenance chan lower energy shorelines. such as iYiani Beach' or the

southern North carorina ueacl.Js. The grain size of sand used for
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nourishsent must be compatible with the sand at the project sile. If
the sand is not in equilibrium with ocean shoreline energy conditions il
will be washed away rapidly. A srrj.Lable sand for' nourishment on the
northern 0uter Banks might be available in four source areas:

i. 01d beach sand from relict barrier islands on Roanoke Island. the
Dare County mainland, and possibly Kitty Hawk Woods area;

2. Inlet channel fill, modern and relictl
3. Sand shoals locat,ed'two to four miles offshore; and,
4. 01d river channel .fill on the ocean .pide of the barrier island.

A consi.derable amount of study is needed to evaluate these poLential
source areas before tbey can be practically ut,ilized.

The costs of nourisbnent depend on a nunber of factors which may
vary fron region to region along the coast. The nourisbment project at
Carolina Beach \ras relatively inexpensive, cost,ing approxinately $900per foot for the initial fill and $60 per foot, per year for mainten-
ance. The sand source was withiq three niles of the nourisbmenl site,
aad so the sand only cost betweea $I0 and $15 per cubic yard.

--- Sq,qd-'co-sts- for nourisbnegl--el,gn& --tbg - 0uter Baoks could - range
'''"pii6iaf oi--$sb per-iuuic yara.''Gif,f'T?'iii;;.-io,.,t.""] would be expensiie

because of the need for hopper dredges, transfers, and the like. If
0regon In1et were used as a source, the sand would have to be punped
approxinat.ely 15 miles to nourish t.he problen areas in KiIl Devi} Hills.

Dune building

Dune building is the physical piling of sand into a dune or tbe
placing of sand fencing or brush-to .encourage saod depositiou. This is
generally accompanied by plantings of dune grass. Dunes offer some
protection to development during'storns. They do not provide protection
from erosion however, so unless dunes are allowed to migrate as they do
in their aatural state, dune building will generally result in a narrow-
ing of the beach. A large storm will generally relocate a dune landward
aud wides tbe beach.

Some researchers have argued that artificial barrier duues function
sinilarly to bulkheads and cause accelerated erosion. Others argue that
duaes cause adjustments in the energy dissipation regine aud erosion is
not accelerated. The CRC allows dune building because of the ease with
which it can be done, the storm protection it offers, and its low cost.

Beach pushing

Beach pushing is the nechanical reshaping of the beach. It usually
entails pushing sand from the lower to the upper portions of the berm.
Bulldozers are typically used in North Carolina, though large earth
novers are sonetimes used in other areas. There is no detailed scien-
tific data on the effectiveness of beach pushing. Idith the exception of
Topsail Beach, beach pushing in North Carolina is generally done irregu-
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larlyandotrasmallscale..ThepracticemayincreasesLormdanageif
done on a large scale, anl may hav! Lhe same effect as bulkheads if done

coatinuousry. Al-;;;i, tbe blnefics are short-term'

RelocaLion

Relocationinvolvesmovinga:sLr.ucture.fromalocationLhreateoed
by erosioo ao i ,"t", location^?"rrrt"i-int.na. Before the onset of high

density development, end-angered beach coLtages *.ere tyaically moved back

oo the existing lot. Today,.u.""*"" of inu small Jize of most lots'

many ,ttt.tlf,=J"' h"o" to be moved to a oew lot' A traditional beach

cottageisprobablyeasie.ststructuretomove'costingfrom$3,000to
97,500 for a ,;;;;f 10 miles oi r.rr. If t"oy'po*"r liles are involved

the cost can be higher. This iour-ooa include t;e cost of a new founda-

tioa, septic tank, or replacement lot'

ProfessionalstructurenoversmaintainthatvirtuallyanystrucLure
can be noved. Large motels,and condominiums would be considerably more

costly to move and may have ai?ii",rrtv locating a suitable site' uulti-

-:.ple=ownership"=:Iggsqqis i ,r.!;;ti"o *h.tu it iay be difficult to reach

the necessary agreement to *o-;lii:tt*urm-"-=hea:,it-i's=-in need'of.b€rog,',--.:.J::'j--j

moved.Movingiostinfomationforlargestructuresisnotavailableat
rhis rime bec?"r.-"t-" ract o?;;;.;i.;.e with noviog oceanfronL struc-

tures and because each structure requires " too:'og Jost estilnate based

on,its.,-inOioiJ""i situation and structural design'

Financial and Institutional Concerns

'In addition
the task force
IiabilitY, and
erosion. Public

to technical approache's*and costs of erosion abatement'

reviewed , ot-i"i-;i]fr;;tions relating to- fuading'

tools available to local governments foi dealing with

and privatu prop"ity righti were also discussed'

Dealingwitherosionisexpensive,particularlyalong.thebigh
e.ergy coastline-or tuu oorth"to'ito-Ju'-t-'n"'"ti' si'tit"rly' erosion abate-

neateffortsaremoreeffectivewhendoneaspartofamoreconpreben-
sive approacb arong a shoreiio" pliii;-::::l tnitu may be several rniles

Iong. Therefore, nost major.ro3ioo projects in tne past have involved

federal, state, and local governmenL funding'

Federal funding

The U. S. Army Corps of Engineers has'l-:-u"th erosion coctrol and a

multi-purpose fi;;a coritrol p"o'g-i*. Projects involving public beaches

or private U"".-iJ, "iiU poUiic access may receive 50 percent federal

funding. projecrs involving ir""J control in multiple-use areas may

receive up to 70 percent. federa^I- f,roat. The Corps wili participat'e only

if rhe proposed projecr has _" ;";ra;;e bene.fitl-cost' ratio and projects

are linited to restolation of tf,.-Uitt"ric shoreline' MosL of uhe Corps

efforrs have b;;-slructurai ;;;-d""" Uuitaiog flood proteclion pro-
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jects, such as the Carolina Beach and Wrightsville Beach proiects.
Ilowever, federal funding is also available for non-structural approaches
to flood coatrol such as land-use planning and relocat'ion.

A typical Corps project begins with a local government contacting
its congressional representative. This initiates a Process which
includes the following actions: 1) a congressional resolutioa to con-
duct a feasibility study; 2) Corps preparatiou and review of the feasi-
bility study results; 3) congressional authorization for the project; 4)
advanced engineering design; and 5) construction of the project.

In the past, authorization of new projects in the \,lilnington Corps
District has required an average of 15 to 18 years. At a ninimr:m, the
process from start to finish requires eight years. It was also noted
that beach erosion projects have a lower priority than urban flood
control aad water resources projects and that the competition for these
linited federal funds is very high.

A aew, nore sinplified feasibility study process has beea developed
by the Corps of Engineers. Under this process aa init,ial evaluation of
both tbe economics and engineering of a proposed project can be com-
pleted in one year -and a deterni-naLion nade of- whether or not the pro-
ject merits further detailed study.

State funding

In the past the state has participated primarily is Ewo tJ?es of
erosion projects: large Corps nourish-meot projects and small sandbag
groin fields. In some instances DOT has conducted energency actions to
protect critical road links and bridge foundations. The small sandbag
groin field projects, built mostly in the late 1950's and early 1970's,
have had a mixed record of effectiveness. The state can participate in
Iarge Corps nourisbment projects by funding up to 75 percent of the
non-federal share. The availability of state funds for beach protection
is uncertaiu. The General Assenbly considers .appropriatioos for this
purpose in relat,ioo to revenue availability aad conPeting needs for
state funds.

Local funding

Local governmeat is required t.o contribute a mininu.m of 25 percent
of the non-federal share of federally funded erosion projects. The cost
of these projecti is high, and ia the receut past has increased substan-
tially aJ tle price of diesel fuel has increased. Several federal
projects have been delayed or abandoned, including a project auihorized
in Dare County in the 1950's.

The two prirnary sources of revenue for local government are sales
and property iaxes. Legislative approval for an increase in the general
sales tax may noL be politically feasible in light of the half-cent
increase authorized in 1983. The General Assenbly did authorlze a three
perce4t lodging tax for three coastal towos (Topsail Beach, Ocean fsle
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Beach, and Surf City) and a Lwo perccrrt lortging tax for New Hanovercounty. By statute, New Hanover County .rs requir-o eo spend g0 perceniof its lodging tax revenue for beach erosion ibatement. Dare County isconsid-ering. a request to the General Assembly for authorization to levya meal ar.dfor lodging tax. Prelininary indications are that the taxwould provide between $1.2 and 92. miriion annlarry. As aa exampre,property tax revenues for Dare County are list.ed on the following p"g".

rn addition _to generar property Laxes, the Generar Assembry haspassed enabling legislation foi tr{o other property ta4. assessmentmeasures, service districts and special assessments'. Service districts(G:s. l'53A' Sections 300-307) 
"nib1u local governments r,o define dis-trict boundaries and le.;ry an additonal ux trom the district for itsspecial needs. For instance, a town could establish an oceanfront,

Property district and use t'he additional property tax revenues for beachnourisbment. Based on the annualizea nouiislmenL costs of $240 per foot
Per year, and doubling the existing tax rate, one mile of erosion abate-me!'t could be funded by revenue fiom properiy valued at, between $129.3and $214.8 rnillion.

special assessments (G.s. i534, secLion 1) are like service dis_tricts in thar, t|_ey 9a1 only the proper-ties benefited. - ru"y offer-somewhat greater flexibility because 
-the 'assessnent may- b""r"db -<in-'the

basis of acreage or froat, fiotage rather than property value.

The General _Assembly has passed enabling legislation (G.S.ld0A-450
* rgg.) which allows local governmenLs to admiiister joint programs.Therefore' once a course of aition is decided on, rocar !o.r"r*"ots candevelop, fund_, and adninister erosi,on programs which Jror" poriticalbouadaries. locar governments can also ior6iou several r;;;;". sourcess-t'"! as geoeral revenues and special assessnents or service districts tofund a single project.

Federal flood insurance

The federal flood insurance progratr significantly reduces theburdea of storn danage finascial losses- to individuar p.operty or{rners.It has also served to encourage elevating structurer 
"iorr" predictablestorn surge levels. rn most parts of thi country, the progiam encour-ages soun'd building practices. However, North Carolina his [ad a rlgor-

9ot building code siace the devast,ating hurricanes of the 1950',f,oimproved construction benefits are not as significant here- 0n thenegat-ive side, it can be argued that in removing the finaacial risks,the federaL flood insurance program has un.our"gid development in baz-ardous areas

- Arthough the federar frood _iosurance progran has in the past paidfor. noving structures imninentry endangeied by erosion, th; programadrninistrat'ors nov, only pay claims for tamage Lctually doo. to struc-tures. Paying for relocation of structures c6uld resuli in substantialsavings, but federal adninistrators will not cover such coscs, eventhough the CRc aod Governor Hunt have requested consideration of such acost-saving program.
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IOCAT REVTMNS

Property Taxes

Curreat Total Property Tax Revenues Used for AII
County (1983-84)

Purposes - Dare

Dare County

Southern Shores

KilI Devil Hills

Kitty llawk

Nags Head

Valuation

$ 1 ,074, 850 ,.27 4

95 ,853,340

222,s42:483

89,849,431

232,386,259

Tax Rate

<o

.25

.38

.18

.39

Reveaue (l{illions)

$6.34

.24

.85

.76

q1

''-

were not available

1.:' - -.

2. Special Assessnent.s

Current oceanfront property values for Dare County
at the tine bf publication.

? Meal/lodging Tax - .r1- '. :-:=::;

- :-: - -.-

Projected revenue for Dare County meal/lodging tax is $1 .2 - $2 miIlioa.



Sdction1362oftneflood.insurauceprogradenablesittopurchase
a flood-darugud--rtructure rather than compensate lhe owner for danaget

provided that the siructut" nas- sustained- a specified degree of struc-

tural danage. 0nce purchased ly-!n. frood ins-urauce progran' the prop-

erty is usually turned over to' the local governnenC' This option is

rarely and' with reluctance -- presented to the property owner'

Tberefore, a program with the potentiJ Lo reduce' development density in

particularly haiardous --"-Y''..- "oA-to 
provide oPen sPace and access

i"toot.ut, is noL being used'

Beach ownersh'ip, rights, and liabilities

Ownership, jurisdiction' rights' ."*9 l-iabilities associated with

the beacb were importaEt "r.". 
-Ji task force interest and discussion'

IaNorthCarolinathearebbelowlneanhighwaterbelongstothe
srare. In addition, it i, ptou"tie that tue- priutic has sone legal use

righrs, ro the dry sand ry.rgi"n_s 
-oi1u" t.".u bltween mean high water and

-. Lhe--vegetgtign-iio"' 
-This 

iry-Jlt"-t.1--n:=t-:1.:"' 
however' has not been

.- 
Ja=t;;;"aa Uy-the'.North Carolinanou"rfsr:-::-:-::--'-::r::- r-:'::::--::1.r::-15=:-:-:-::::"

As the shorerine moves, riparian property rines move' Therefore'

ownership of i;;;;l;"utea u1i'i.i'.ir,ir--;i-;il" shoreline through both

natural . and artificial mea[s' go"r to the -riparian lando*-ners ' where

accretion is the result of p"iii"i'-funaeA. ictions, title can be re-

tained by the "1"t" through "p;.;;i-iegislation 
oo a case-by-case basis '

For exampre, , a preconditioo Ii- rtat-e' involvenent in the wrightsvirle

Beach nourishnenr project was .;;"; 
lJu.-u.".uroat property owners trans-

fer their riparian ProPerty r:-ghts'to"'!!'e public'

Erosioo abatement measures commonly have significant aod well

documented inpacts on adj"."-o.--Iip;;i;" Iaodo-wnert ioA the public beach

resources. A rong body of ra'w 
.;tr 

;;loped to define bot'h the rights

and the liabiliries of prop"ti| ;;";" witi respect to altering the flow

of htatercourses and surface waters ' Some potiioo of this law may' io

the furure, be appried ro ii-"!-ili.v 
-q".tii* raised by the use of

bulkheads and other ,tto.tu.-"i--"-t*ioo'abatement devices to alter the

,,flow,, of ocean waters. If ""a "ppriea. 
aire.l1y, the existing body of

Iaw is likely to influence Norau'iarolina .o'"it in tbelr approach to

this new liabilicY Problem'

Until 1gTT,NorthCarolinaapplied^the''naturalflow''ruleto
diversion of diffused surface wateis (sucU as flood waters and snol'r

melt). The rule prob.ibited ;; ;it;tion of tbe flow of surface waters

byaprivatepropertyo*o",..--io"p"t.ntiallysigni.ficantapplication
of rbe rure, iu"'Nor-tu caro-linJ-s,rpi"r" cour-tltl.fttuli,tt= "qljt:tr?Ho
iina Higuwav coilTi's-Jgll,i:* tbat tbe BaLuraI flow rure r

surface waters also appt:.ed to overflow ocean waters '

Inpenaergrastven,thecourtabandonedthenaturalflowrule
and adop6d-the reasonabl" orJ-t,-,i", Uota:'"g-ii"t " ],"od:l"er 

will be

Iiable for interfereoce *iti-in"-?ift of s'lrface water only when the

- i6-
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interference is unreasonable and causes substantial damage. Under this
rure a property owuer has the right to protect his property, but does
not have the ri.ght to unreasonabry impact the property of others.

rn some stat_e_s, the legar consequences of private property protec-
tion were controlled by the ttcotnmon eneny" doctrine" Under this doc-
t,rine, an individual could do essentially anything necessary to protect.
his property from the cormon enenies of flooding, erosion, ana g6L like.
Ilowever, North Carolina has never followed this docLrine. Though nolitigation steming fron inpact oa neighboring landowners- caused bverosion abatenent activit,ies has been attempted to date in Nortf,
Carolina, it has been successful in other states.

There are two basic approaches to the problem of removing danaged
structures and debris resulting from erosion from the dry sand beaih.
Th"ese include loca1 ordinances requiring renoval of trash, refuse, and
debris, and building codes requiring repair ar.dfor removal of abandoned
buildings which are a health and safety hazard. Nags llead, for example,
has an ordinance which requires removal of debris- within a givea tineperiod. If the property owner fails to couply with the ordinaace, thecity cleans the site and has the cost of clean-up levied against the
property.

Bonding could be used in conjunction with CAMA permits as a toolfor insuring the renoval of erosion control structures which are impact,-
ing the public beach atd,/or insuring mitigation measures are naintained.This wiII require specific statutory authority from the General
Assembly. tr'Iorida has a bonding provision for bulkheads but ir is not
being actively used because of difficulties in enforcement.
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CONCI.USIONS

0n the basis of the infoination presented to the task force aod

discussions which followed the group lgreed on the following conclu-

sions:

1. An ocean beach is a dynamic natural system which includes the

nearsbore, intertidal, and dry sand/front'aI dune area as inter-
-. related conPonents.

2. North Carolina's ocean beaches are subject Lo constaal fluct'uation
as a result of short-term events (storms), seasonal changes, and

Ioug-term erosion, all of which are naLural processes '

3. The intertidal or weL sand beach is reserved for Lhe use of the

public and held in trust for the public by the state' The dry sand

beach seaward of the vegetation line has been subject' to a long-

standing custom of public use and ettjoyment"

4. ' An uoobstructed public beach is essential to the continued vitality
of the tourisn iodustry in coastal North Carolina : ..::-::::-.
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Recommended Policies, Staodards, and Actions
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I. POIICY RECOM}IENDATIONS

The task force recomnends that the following be incorporat,ed into the
erosion response policies of the Coastal Resources Commission:

A. Beach Use

1. The public right to use and enjoy the ocean beaches must ,i'
?; be protected. The ,protected uses include traditionaI .';
,C recreational uses ("uqF as walking, swimming, surf-

fish'ing, and sunbathing) as weII as conmerciaf fishing
aad energency access for beach rescue services. .

2. Private property rights in oceanfront properties ,!'-
including the right to protect that property ia ways that v'l
are consisteo.t with public rights -- should be protected.

3. The state should acquire rhe lands which are nost vulner-
able to severe erosion only when these lands may be used

:i.J for some valid public purpose, such as beach access and
use. The state should seek opportunities _for the acqui- ;/' sition of inexpensive properties. Where feasible, dooa-
tions and bargain acquisitions should be encouraged.

- -7',-.

B. Economic Inpacts

re 1. .-.IIoteIs, restaurants, and similar large commercial struc-
. .,,,.c..!1,'.--tures which are inportant to the local tax base and
, . . '-,-.. contribute to the tourism industry should be discouraged- from locating in erosion-prone areas.

2. Actions required to deal with erosion problens are very
expensive. In addition to the direct costs of erosioni.
abatement measures, maoy other costs, such as mai.atenance'-
of projects, disaster relief, and infrastructure repair,
will be borne by the public sector. Responses to the
erosioa should be desigoed to limiL these public cosis.

C. Erosion Responses

1. EfforLs t.o permanently stabilize the locatioo, of 'uhe

shoreline by massive seawalls and similar protecton
devices which do not preserve public trust rights should "/
not be allowed. The attendant. environmental damages and
pub'Iic economic costs are unaccept.ably high.

2. Tenporary measures to gorrnt,€rdct erosion, such as beach
nourisbnent, sandbag bulkheads, and beach pushing, shouldi. be allowed, but only Lo the extent necessary to protect
property for a short period of time uatll threaLened ,,'
structures may be relocated or until the effects of a

short-term erosion event are reversed. In all cases,
tenporary stabilization measures should be compat,ible
with public use and enjoyuent, of the beach.

-zL-



J. Erosion abatement measures which will interfere utj-Lb 
1 /

public access to and use of the ocean beaches should be Y

prohibited.

4. Erosion abaCement measures which will significantly
increase the erosion rates on adjacent ProPerties should
be prohibited.

Innovative measures which. may be developed in the future
that will lessen or s10w 'the effects of erosion while
minimizing the adverse inpacts on the public beach acd on

nearby properties should be eocouraged.

local, state, and federal goveruneot activity in th:
coastal area should reflect an awareness of the natural
dynamics of the oceanfront. Government policies should
not only address existing erosion problems but should ain
toward minimizing future erosion problems.

Regulations concerning the use of oceanfront erosion
abitement. measures should apply to aII oceanfront ProPell,*..r/
ties without. regard to the size of the structures oo \,/
those properties or the date of their construction.

The federal goverrunent, should be encouraged to ameod the
flood insurance programs to fund the relocation of struc-

. tures threatenea ty erosion and the resultant flooding.
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II. STA}IDARDS FOR OCEA]'ITRONT EROSION ABATEMENT

The task force recofiunends that the following be incorporated into the
erosion abatement standards of the Coastal Resources Commission:

A. Beach nourisbment is the preferred response to erosion. Sand
...2. used for nourishment should be compatible with existing graia .,r.

' size and type, and should be obtained from sources that mini-
mize environmental damage

B- saad trapping,. through the use of groins and breakw"ters, and
shoreline hardening, by the construction of bulkheads and
seawalls , shourd be prohibited ualess the proj ect design 't .j,'
incorporates features adequate t.o protect public use of the J

beach and to prevenL or mit,igat.e the impacts of increased'
erosion on nearby properLies. This will generarly require
addition of sand from an out.side source to compensat.e for sand
trapped or lost due to (or po_tent,i.a-11y caused in the future .1

by) the project. ''Permitted siructriies should 6b linired in.
size and scope to provide emergency protection and, under.-
nomal conditions, be buried under suitable fill (which should-

...-. * i::-,be,+gp.IAggE,.ap sand is Los_e)_._-Al]._oceanfront erosion projects,.
should be required to be properly eagfneered for their p'lanned-'
purpose prior to being permitted, with the applicant providing ..
certif ication that this has been done. , CAMA pennits for sucb.-- '

- Projects should also contain coaditio-ns relativg--.ll na.;in!1 "
+ naace necessary to protect public interests, and these pernitsg,.. .

:r,'Thour.d cont-inue.-.in, forcu "r roog as the stru.i"* -"*i"ir. i"':
-'-{.To ensure enforceability of these standards, bon<iing (or some

other legally enforceable provision to place financiil respon-' sibility for removal of thi structure on the landowner) shiulri
; . be required in order to guarantee removal of the structure if

the above performance standards are noL met. {'The pernittee.
should be held strictly liabIe for danages resulting from
construction and use of erosion abatement structures: Tiile
restrictions should also be required to ensure the enforce-
ability of performance standards if the property ownership
changes. 'J, :1,1 .., -i 

-J

C. Buildings, debris, and erosion abatement devices which irnpede
t.ravel along the beach and interfere with public use of Lhe

. beach should not be allowed except for temporary obstructions
during construction. AII appropriate measures, including
removal at the own,er's expense, should be instituted in order
to preserve, protect, and restore public rights. The state,

' as owner of the wet sand beach and custodian of public trust
rights, should enforce this policy within a reasonable time.
local governments also share the responsibility for naintain-

,. ing an open beach and, where appropriate ordinances have been
!-':- enacted, may have the initial opportunity to eosure the promp!

- ' removal of obstruct.ions.



D.Thefollowingstandardsshouldberequiredwitbstateinvolve-,/
nenr (funding or sponsortii;t in o"u"ttrront erosion abatenenLvj'

Proj ects :

(1) There should be no- unacceptable environmental inpacts;

'| ' (2) The ;";;;-;estored i-"til"l--"r the beach should be in

permanent pub-Iic ownership ;

(3) Adequate parkiog'-pubIiC access'- and services must be

p'o'ii"a?;;p"uri.-'".'"*ioo"Iuseof-.therestored
beachl . r - .--^r ^n'lrz fnr maintenaoce of

(4) Sure'expenditures- are t'o be used only for maintenan

" n;f#-f,"".u 
-""a ,"a ro protect endangered seawalls or

other erosion abatenent structuresl- and'

(5) Arr pubricrv tooati'p"t":"tt; ;u{la b; consistent with

"11 ;;ii.i; "Jlt"oa"t-." 
for oceanfroot erosion abaLe-

menL '

E.AtlartificiallyaccretedocearrfronLlands,howeverfinanced.
j- ,-!\ .':'- :-_::-z' ::- ::---_-j_ _-

,L.
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III. RECOMLIENDED ACTIONS

force recommends that the following neasures be inplemented in
carry out the Coastal Resources Commission's policies and

for erosion abatement:

Demonstration Projects Feasibility Analysis

l. Detailed nonitoring should be r:ndertaken *-hen experimea-
taI erosion abatement tecbaiques, such as artificial
seaweed, are installed. Financing of.. such monitoring
should be the responsibility of the applicant'

z. A standing technical advisory comnittee should be estab-
Iished to advise the Departmeat of Natural Resources and. 

.., Community Development and the Coastal Resources Commis-
:':' sion on the feasibility and irapacts of erosion abatenest

proj ects .

Federal f,egislative Needs

1. congress should be encouraged to amend, if necessary, the
Natlooal Flood Insurance Act to provide coverage for-the-
relocat.ion of threatened structures.

z. congress should be encouraged to provide adequate fuading
under section 1352 of the flood insurance program' as

well as other prograns, for the purchase of severely
flood-damaged or inminently endangered structures, rf the
Iand is suitable to be used for open sPace, beach access'
or other valid public purposes. Donations, bargain
sales, and sinilaf approaches should be used when possi-
ble t.o minimize the public costs of these acquisitions -

State Legislative Needs

1. Legislative authorization of a bonding requirenent shouid
be obtained to assure that performance standards for
coostruction of erosion abateoent. devices are followed'

2. legislative authorization to acquire and accePt deed

resLrictions for ongoing conditions for construction and

maintenance of erosion abatenent structures sbould be

obtained.

3. legislatioa should be passed to create strict liability
foi d.amage resulting fron construction and use of erosion
abatenenL structures.

4. Legislation should be enacted designating an agency or
ag-ncies of the state goverllment to enforce public trust
rights on the oceanfront. such legislation should autho-
rize the designated official to remove structures and

-:-?---'---_:-: :-
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obstrucLions after oo:,ttu to Lhe person who placed or

owns the sLructure-"r t'nJ u.*"t: of'that person' If th.

struct'ure is causing t-*io""t danger to or is darnaging

other properties ' r^,-O:t'*i public 'or 
p-rivate ' the desig-

nated oitic:'af s[olld i"-af1"*"4 -to-J:tote 
the structure

wi*out notice' Such 
'iegislatioo should authorize gov-

. ernment to enter tne- aajl-cent property as necessary to

faciritate removar- sJt:h' i'"t*l-;ii"'1 :it" shourd provide

that the costs of ,"roiiog 
-obstr_uctions t'o pubric trust

rights ;";1; be borne by ine property owner '

5. legislation should be obtain"d -!:-p:ovide 
that t'itle to

aII accreted lands tr""i"O by erosion abatement Projects

vest in the state ' "lJn 
-'oUseque'''t too"uyotttut to local

got'"'o'o'"oll-forb""ti*"t-J"tt'"nausealsobeingper-
mit'ted '

D. RegulatorY Amendments

1. procedures shourd be iniLiaLed-t:: 

"T 

-"1t"tffi:":1"::.ltt--
perurit*:s*t-anaard' recomnendations ': rlr " 

r ntdl-:-
Managenent StaLe G"i;"i;;;'- rot Areas of Environme:

Concers' This *o*'J- i"clude repeal of the existing

standards which ai'trig''i'h'b?:i"-titnre- and post June 1'

lgTg development ""o-?o"''lation 
of 

-r"* -p"'iott"oce and

use standards' co!'drti';" unO' "*tuplioou 
for shoreline

tra r den"i'nf 
-"-n-J'' u"d tr app in g a c L iv i t r e s'

2- Procedures should' be initiated -1:'t1:"1'il'1?'i'll"'"tilL' 
i::'lil'"fi:li;*:1.n"'h'J'"""';H::;""d;il"i'"* 

ror the

coastal area'

E. Dare County Critical Research Needs

1. An e4rerimen-!1-1- l*ow;cost breakwater has'been proposed by

rhe Town of Kirt o""J nirS . o^::i;icar revi-ew co*mii-

tee sbould be estaii:'s[ea to 
-ev"tu"tu 

the f easbr]ity '

re comnend condition''- a"o" rot- :q 
= 
::*t*"tt' lnl"ll;: ::t:

nt"r#il "ia--i"pott 
on Lhe effectrr

2' The Corps of- Engineers should be- asked for an assess-

ment based on t"i'-tf"g iofott"t-i'oo 1- of t'h'e feasi-

bility,impacts,'],"i--i3,J"r.-'"o'po'liog.naterial
dredgldfromo,ugoJ-I.orJr-.,i"r'op.p"i-o'edgetoerosion
Problem areas '

F. Research Needs

1. A systematic- shoreline monitoring program slr1uld be

"'t'"61i'htd 
fo' toii"tting dara ne"ed"a to assess causes

"ni"i'i*^.-,1::.^*,rJ.J".i"J,{'#t;i1,:::;"-"::*.'x?llil;This information is neces5a!t j^""."* should be a join!
tr"""i"g--"to design' The Progra* Jrtvu!s
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f ederal , s tate , and l.ocal : effort . The -prdE;-ad erould
complement the Periodic aerial Photo study systeg cur-
rently used by the CR-C-fgr-;dq!94iqing rong-Lerm-average
annuai erosion rates. Shoieiine nooitoring will provide
more detailed information oa volumeCric shoreline changes
a:rd se.dirnent budget analysis, as wel-l- as systenaLic
information on wave conditions,- weaLber patterns, aod

beach sloPe.

Z. A detailed study of present erosion problem areas is
needed. 

-This Jhould includE--*1--'sTrvey of the area
involved, magnitude of the erosion problem, determination
of the time-of onset of the present erosion cycle, aad

itsrelationtophysicalfeaturessuchaSbars,shoals,
b.".u'rop.,""nd,o.''c.",,wavepatterns'andhistorical
Patterns

3.Thelong.f,errnaverageannual.erosionstudiesofthe
Oiii." o-f Coastal Management should be updated periodi-

""ii' 
iocorporating the use of the best methods availa-

ble.' Progrimniog i"""ttary for making the existing data

, , ,-lor" ."'ceJsrbre 
to lu,l#,.,.+:1.l::::r:t::=r; --.. ,

^ 4. A svstematic detailed survey of sources of suitable saad
'1--' -'l for beach nourisbment should be done'

5.Astudyofthecostandfeasibilityofmovinglarge
=':''-.'structurestopreveot-damageor.inLerferencewiththe" '- . : i.g"ff' recognized public .tJ" rights of the beach should

be conducted. 
,: ___ .

6.Astudyshouldbedooeoftheeconomicimpactof.erosion
on locil goverrunent tax base, revenues, and expenditures.
A set oi recommendations ior nitigating these Iosses

should be included-

T.Acoastalgeologistshouldbeaddedtothestaffofthe
Office of ciastal Management, or otherwise be made Perina-
nently available on a regular basis '

G. Funding

i - Research

a. A long-term systenatic shoreline monitoring Prograll
should be established to provide an integrat'ed data
base for Lhe entire coasE of North Caroliaa ' This
should be a joint local, state, and federal Program'
The state fortion of tbe monitoring effort tray

require a sp^ecial appropriation' Local shares could
cone from new erosion tax revenues ' Federal shares
will require further inquiries.

-27 -



b. The detailed st-ud-y _of present erosioa problen areasshourd be funded bv 1ne N. c. oriici - o-i-ior.t"rManagement with assiitance from uNC sea Grant. Thisproject should begia imnediately.

Periodic ]en.g-tenn erosion. study updates should befunded by rhe N.C. Office ot 'coasr"t t";;;;menr.
The syst'ematic survey of suitable beach nourishmentnaterial should be funded as part of a derairedfeasibiliry study- involv.ing _rhe Corp, of gog;eers,
tbe.state, and affected toJaf governnents.

To denonstrate the feasibility- of moving Iargestructures, an ecoaomic study ihourd ue 
-rG<iea 

byIINC Sea Grant with assistaace from the 
'ffrce 

ofcoastar t{anagernent - Alrhough individuar ranao"ieil
:"n readily obtain estimatis for relocation costsfron.moving comp'Eies (and a site specific escimatewould be reouired in the event of'relocatio"j, itwilr benefit Lhe general pubric to have basic iafor-nation on the costs of rilocation, and how 

-iJ 
com-pares:,.to' other resp-6ns-e-fftb-eioJi6n.-=,,.:fU-a,itrii=-f-::'-.::;=::==;-:-

should include 
"n "nirysis-of Low sites for reroca-tioa can be acquired.

d.

p

f. The economic ^impact of erosion study shourd be: - . .::--j-... ::.: ::-,,-fUnded by UNC Sea^ Gfant.
1 Acquis ition

{

a. Frlndinq of the acquisiti.-O=*";."sion-prone proper_ties thar can be used fbr ,T 
""fia f,uUf . ir+;;.should continue^ through regisraive ffiopriacionsto the Beach Access progr"m. Donationsi bargainsales, and similar approalhes should be used whenfeas ible .

b' Additionar funding sources, such as the Laac andwater conservation Fund and section 1362 of tir.National Flood Insurance Act, should be used .;here
reas ]-DIe .

Beach Nourishmeac

Beach nourishment aud other rarge-scale beach erosionprojects are eligible for fede.rai and state fnnding if:(t). they are ectnomically jusrifiable; (2) rhey :raveniaimal environrnental 
- 
impacts; (: j -JU"' 

r'e-quirea iocalmat,ch can be metl and f+l funds are available in thefederar and state programs. Recent budgetary coastrarntsat the state and fedlrar rever "oa Jriu 
-ro'r,g- 

i""a :imerequired (a minimun of ei-ght years for federJl projects)place rhe major finaaciai buiaen oa pri.rate -fandov-aers

-28-



and local governments aL the present time. Stat,e funding
should come through special legislative appropriations,
biennial capital budget appropriations, or reallocaLion
of funds within the existing public works budget.
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